Various authors have proposed that courtship feeding evolved under natural selection, sexual selection or both. Using observations of 250 breeding pairs over 3 consecutive years for a total of 77 000 nest-hours, we examined the functional significance of courtship feeding in a seabird, the black-legged kittiwake, Rissa tridactyla. We predicted courtship feeding would benefit males and females in different ways: males may invest in future progeny and females may allow copulations in exchange for food or use courtship feeding to assess males' parental quality. Courtship feeding was correlated with clutch size in 1 of 3 years, suggesting that males may increase their reproductive success by provisioning their mates. Courtship feeding, which was individually repeatable between years, was also related to male arrival date. These results suggest that courtship feeding is a reliable index of male quality that females may use for mate appraisal. Because courtship feeding commences after the pair bond is established, it cannot be used as a criterion for mate choice in the pair's first year. However, courtship feeding rate was related to male re-pairing success in the following breeding season. We thus suggest that courtship feeding in kittiwakes could have first evolved under natural selection (the nutrition hypothesis) and subsequently may have become a signal of male quality that females could use to evaluate their mates for future seasons (future mate appraisal hypothesis).
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Male courtship feeding is a widespread behaviour in animals (Lack 1940; Eberhard 1994) whose function has been debated by many authors. Different hypotheses have been proposed to explain the evolution of courtship feeding through natural or sexual selection or both. The female nutrition hypothesis proposes that courtship feeding represents a substantial contribution to the energetic expenditure of egg production (Lifjeld & Slagsvold 1986; Steele 1986a; Gwynne 1988a) . In support of this hypothesis, experimentally food-supplemented females lay more or higher quality eggs (Nisbet 1973; Steele 1986a; Salzer & Larkin 1990 ) and such supplementary food may be offered by courting males (Steele 1986a, b) . Courtship feeding thus provides a direct material benefit to females in at least some species and may significantly affect both female and male fitness.
Another explanation for courtship feeding is that females may allow copulations in exchange for food (Nisbet 1973; Thornhill 1976; Gwynne 1986; Simmons 1995; González-Solís et al. 2001) . Courtship feeding could give males repeated access to the same female or may enable them to prolong the copulation. This behaviour could then be a behavioural sperm competition strategy by males to increase the probability of fertilizing their partners' eggs (the paternity assurance hypothesis, Birkhead & Møller 1992; Hunter et al. 1993; González-Solís et al. 2001; González-Solís & Becker 2002) . Courtship feeding may also serve as a mate-guarding tactic because well-fed females may reduce their foraging trips and spend more time on their nest. The benefits of paternity assurance may be additive with those of nutrition in that the courting male can achieve both advantages via courtship feeding if he succeeds in siring the offspring (Gwynne 1988b; Sherley 1989) . Lack (1940) proposed that females may use courtship feeding to assess and choose a mate (the mate appraisal hypothesis). For example, in Drosophila subobscura (Steele 1986b) , courtship feeding influences female mate choice. A male's ability to feed a female may reflect his ability to forage and compete intraspecifically for resources, and thus be correlated with offspring provisioning effort and paternal quality (Wiggins & Morris 1986; Green & Krebs 1995) . This is supported by the finding in common terns, 
